Abstract: -Persian handwritten numerals recognition has been a frontier area of research for the last few decades under pattern recognition. Recognition of handwritten numerals is a difficult task owing to various writing styles of individuals. A robust and efficient method for Persian/Arabic handwritten numerals recognition based on K Nearest Neighbors (K-NN) classifier is presented in this paper. The system first prepares a contour form of the handwritten numerals, then the transit, angle and distance features information about the character is extracted and finally K-NN classifier is used to character recognition. Angle, transit and distance features of a character have been computed based on distribution of points on the bitmap image of character. In K-NN method, the Euclidean distance between testing point and reference points is calculated in order to find the k-nearest neighbors. We evaluated our method on 20,000 handwritten samples of Persian numerals. Using 15,000 samples for training, we tested our method on other 5,000 samples and obtained 99.82% correct recognition rate.
Introduction
With the increased use of Persian/Arabic writing in many day-to-day businesses in
Persian/Arabian countries, it has become necessary for the machines to understand handwritten materials written in Persian/Arabic.
As a part of Persian/Arabic scripts, numeral strings and isolated numerals play an enormous role. OCR for handwritten documents in some languages (English, Chinese, Japanese, etc.) has reached to a promising level [1] . The OCR for 
B. Brief Survey on Numeral Recognition
In the literature survey particularly relevant to Persian/Arabic languages, there are many methods for feature extraction and classification.
As feature extraction methods; segmentation and shadow code [3] [4] [5] , fractal code [6] , profiles [2, 7] , moment [8] , template [9] , structural feature (points, primitives) [10] and wavelet [11, 12] have been used. 
Feature Extraction
In our system we computed features based on 
A. Angel Features Extraction
Angle features are very important features in order to achieve higher recognition accuracy and reducing misclassification. These features are extracted from image by the equation (1): (1) In the top relation, is angel average for any block and angle of white pixel to block horizontal level. The steps that have been used to extract these features are given below:
Step I: Divide the input image into n (n=18) number of block, each of size 10×10 pixels.
Step II: Calculate for each block of image, angel degree with use of equation (1) and set These 18 sub-features as an angel feature.
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Step III: Corresponding to the zones whose angel does not have a foreground pixel, the feature value is taken as zero.
Using this algorithm, we will obtain 18 features corresponding to every block.
B. Distance Features Extraction
In 
In top relation is distance mean for any block and is distance of white pixel of agent of any block. Following steps have been implemented for extracting these features.
Step II: Calculate for each block of image, Euclidean distances from foreground pixel to the agent point of block and set their average as feature.
Step III: Corresponding to the zones whose does not have a foreground pixel, the feature value is taken as zero.
C. Transit Feature Extraction
In a binary image, whenever a pixel value changes from 0 to 1 or 1 to 0 it indicates the information about the edge. This information is very significant as it denotes the geometry of the character and helps in identifying the character [13] . In order to capture this information, we have used Run Length Count (RLC) technique.
In the proposed method, for every zone, we find the Run Length count in horizontal and vertical direction. A total of 18 features will be extracted for each characters and this will serve as feature vector. Following steps have been implemented for extracting these features.
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Step II: Calculate for each block of image, Run
Length count in horizontal and vertical direction and set their ratio as feature.
Using this algorithm, we will obtain 18 features corresponding to every block. Figure 3 shows the horizontal run length. 
Practical and Comparative Results
In this study, for experimental analysis, we considered a part of standard Persian numeral dataset [14] . For experimental analysis, we Table I for details of comparison.
It may be noted from other. Figure 4 shows the success and confusion rate, Fig. 5 shows the sample of digits that caused confusion. 
Acknowledgments
This work is supported by the SRTTU, Tehran, Iran, under handwritten numeral recognition project by Reza Azad.
